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(54) METHOD AND SYSTEM FOR DETECTING POSITION OF MOBILE TERMINAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain one set of position 
information by providing a plurality of different position 
detection means with respect to one and same position and 
selecting any of the position detection means based on 
factors consisting of precision of position detection, a cost 
relating to the detection and whether or not the detection 
means are available at a current position as evaluation 
criteria. 

SOLUTION: Each of mobile terminals 1 has three systems 
for detecting position by means of CPS, a very weak radio 
wave and reception of an infrared ray. Some of the mobile 
terminals 1 have different position detectors 6 (herein called 
systems A, B, C). After a format converter 7 unifies the 
detection results in a unified form a controller 8 is used to 
control the converter 7 and extracts the result as required. 
The controller 8 uses data (evaluation table) that are 
evaluation criteria stored in a storage device 9 to select a 
position detection system. In this case, an input output 
device 10 is used to send a confirmation message, if 
required, to the user to obtain its approval. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A different position detecting means of plurality to a position with same moving 
terminal is provided, One position detecting means is chosen by making position detection 
accuracy of each position detecting means, cost concerning detection, and a factor of whether it 
is available in a current position into a valuation basis, A position detection method of a moving 
terminal providing optimal position information on a position in which the moving terminal 
concerned exists by a selected position detecting means. 

[Claim 2]A position detection method of the moving terminal according to claim 1 which 
updates said factor dynamically as information depending on a place and whose regulation of 
accuracy in a valuation basis and a ratio of cost is enabled. 

[Claim 3] A position detection method of the moving terminal according to claim 1 which 
changes into a data format of a unified format independent of each position detecting means 
position information acquired from said each detection means. 

[Claim 4] A moving terminal device providing a position which is equipped with the following, 

and in which self exists with a selected position sensing device. 

Two or more position sensing devices which operate by a different principle. 

A means to choose one position information by making a factor of whether to be available into a 

valuation basis at least at position detection accuracy, cost concerning detection, and a its present 

location point. 

A means to change into standardized data form of not depending on each position sensing device 
for detected position information. 

[Claim 5]The moving terminal device according to claim 4 with which said valuation basis 
contains at least one side of reference of an inquiry to a user, and initial-setting conditions. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This inventions are regarding the place (outdoor - interior of a room) and 
a thing about the acquisition method of position information in the moving terminal which can 
detect position information seamless on an accuracy target (high degree of accuracy - low 
precision), and its device. 
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[0002] 

[Description of the Prior ArtJThat in which the conventional position information use terminal 
has single position detecting means, such as GPS position detection and a PHS detecting 
position, is usually. Or the thing with two or more position detecting means also remained in 
auxiliary means, such as an auxiliary role when the ability not to perform one detecting position, 
and accuracy correction of main detecting positions. 

[0003]When the prospect of the detecting position stood also in interior space recently, it has two 
or more position detecting means, and it is becoming possible to choose an available means 
suitably according to detecting accuracy, corresponding to a place. 

[0004]However, since the technique of unifying two or more position detecting means is not 
established, there is neither a method of using the position information acquired from these, nor a 
standard to choose. Therefore, it becomes a data format depending on dedicated-terminal-izing 
or application on moving terminal realization, and the adverse effect to the flexibility of a design, 
terminal cost, etc. can be considered. 
[0005] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to acquire one 
position information by unifying and carrying out comparative evaluation of the positional 
information detecting means of different conditions (outdoor, interior of a room) and different 
accuracy. It is also possible to change these information into the form which is easy to use from 
application. 
[0006] 

[Means for Solving the Problem]It is in the first feature of this invention having several different 
position detecting means. For example, they are outdoor GPS, PHS, indoor PHS, infrared rays, 
and an all directions type of a feeble radio wave. These all directions types differ in an use area, 
position detection accuracy, cost concerning the terminal side equipment (GPS antenna etc.), 
cost accompanying communication, etc. from the characteristic. 
[0007]Position information acquired by a different method is grasped in the following 
characteristics of three points. 

- Cost which is available with a its present location point, or starts accuracy and a detecting 
position of - detecting position [0008]Perform an inquiry to a user with logic which chooses the 
best thing from a result of evaluation. 

[0009]Change into a unified format position information acquired as a result, and enable 
processing of it with various kinds of application programs. 

[0010]The user does not need to be conscious of whether position information was acquired by 

which position detecting means. That is, position information is seamless. 

[0011] 

[Embodiment of the Invention]The image of the whole system is shown in drawing 1. 
[0012]The moving terminal 1 shall have several different position detecting mechanisms. In this 
example, it shall have three methods of GPS position detection, the detecting position by weak 
radio, and the detecting position by infrared reception. 

[0013]A moving terminal user performs the detecting position by GPS in an outdoor GPS usable 
space. At the place which can furthermore receive service by weak radio, such as local 
community areas, position information highly precise than GPS is detected. In the area which 
can furthermore receive the detecting position service by infrared rays in indoor space, it is the 
example of using this. 
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[0014]In this case, although detection means to use by the difference in a position differ, 
duplication produces the area which each detection means covers. That is, it is common for two 
or more detecting positions to be possible at the same point. (When there is only a single means, 
naturally the solution is obvious.) 

[0015]Even if a user uses the position information from which these methods differ, the service 
obtained can be received seamlessly. That is, he does not need to be conscious of the difference 
by difference of a position detecting means. 

[0016]The hardware constitutions of a moving terminal are shown in drawing 2 . 
[0017]The different position sensing device 6 (as an example, it is considered as A method, B 
method, and C method) is in the moving terminal 1 . After changing to unified form with the 
format conversion apparatus 7, a detection result will be controlled from the control device 8, 
and will be taken out if needed. 

[0018]In the control device 8, it sorts out using the data (estimation table) used as the valuation 

basis stored in the memory storage 9. At this time, if required, via the input/output device 10, a 

confirmation message can be sent to a user and recognition can also be acquired. 

[0019]Next, the operation in position information selection is shown in a block diagram (drawing 

3). 

[0020]Cost performs a detecting position about the thing of zero among two or more position 
detection methods. (11) 

[0021]The form of these information is transformed into unified form. (12) 

[0022]If there is data in which the highest detecting accuracy in these is acquired, the data will 

be adopted as it is. (13) 

[0023]Cost and more [ in accuracy ] good data can detect with an option, and moreover, if 
available at that point, this detection will be performed in accordance with the standard (it is a 
check etc. to for example, accuracy priority and a user) of initial setting. (14, 14-1) 
[0024]The data obtained here is also changed into unified form (14-2), and final comparison is 
performed. (15) 

[0025 ]The one result is chosen. (16) 

[0026]This value is handed over to an application program and service is provided. (17) 
[0027]The example of the estimation table in selection of position information is shown in 

drawing 4 . 

[0028]an all directions type ~ (-- it characterizes by having three points, the accuracy (19) of a 
detecting position, the cost (20) concerning a detecting position, and the use propriety (21) in a 
current position, in every 18). In this example, in the case of "A method", the accuracy of a 
detecting position is "not less than 100 m", and the price of cost is "0 yen/time." However, it is 
the "no" which cannot be used at a its present location point. 

[0029]The information shown in this table is not fixed to a place like "the use propriety in a 
current position." Factors (accuracy of a detecting position, cost) other than this may also change 
with places dynamically. For example, when correction information (differential GPS) is an 
available place in the case of GPS, position detection accuracy improves and the communication 
cost which starts the check to an information center also about cost may change with places etc. 
[0030]When this variation cannot be specified, it may have width in a value. For example, the 
accuracy of a detecting position may be set to "30m- 100m." 

[0031] Anyway, when comparing an all directions type, it is important to always judge with 
reference to the estimation table in a current position. That is, it is necessary to make renewal of 
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a dynamic estimation table, and a dynamic judgment. 

[0032]Drawing 5 explains the example method of the determination of a comparison method. 
[0033]The range of an all directions type is displayed on coordinates space about the accuracy 
and cost which are obtained by an available all directions formula by a their present location 
point by drawing 5. 

[0034]The conditions specified by the user are as follows. 

- Accuracy priority (the method by which the highest accuracy is obtained is chosen and cost is 
ignored) 

- Cost priority (the method of the minimum cost is chosen and accuracy is ignored) 

- - user inquiry which judges the above-mentioned interim complex condition (when larger cost 
than 0 starts, a user's pre confirmation is certainly taken) 

[0035]By a diagram, the method in consideration of the complex condition of the 3rd point is 
explained. If the allocation percentage of cost (y) and accuracy (x) is decided, a straight line with 
a certain inclination (kl, k2) can be drawn. 
y=kl x+alpha 1 (alpha=a, b,c,d) 
y=k2 x+alpha 2 (alpha=a, b,c,d) 

[0036]It is judged that it is desirable, so that it is close to the lower right of this straight line. 
Therefore, in the example of drawing 5 , in the inclination kl, it excels most, and D method turns 
into C method, A method, and B method continuously. 

[0037]If the allocation percentage of cost and accuracy is changed, inclination of a straight line 
changes, for example, when it is the inclination k2, an order of a method will serve as order of D 
method, C method, B method, and A method. 

[0038]The unified form example of position information is shown in drawing 6 . 
[0039]As position information and (22), there are latitude (23), longitude (24), and an altitude 
(25). Form uses the coordinate system generally used by GPS. An effective digit number may 
merely change with necropsy appearance accuracy. About an altitude, it is still more possible not 
only elevation but to transpose to the number of stories of a building. (In this case, it may need to 
be amended that a user inputs in which story of a building it is etc.) 

[0040]Furthermore, the information on accuracy (27) and cost (28) is included as attribution 
information (26) of this information in a part of position information. 

[0041] As the other option item (29), it is also possible to include a direction, movement speed, 
time, etc. This option item may have an item used depending on a position detecting means or an 
application program. 

[0042]The information about the detecting accuracy of position information is shown in drawing 

r-i 
I 

[0043 ]It is thought that the detecting accuracy shown in these will change with future technical 
progress from now on. Naturally the art or the method which are furthermore published are not 
comprehensive, either. 
[0044] 

[Effect of the Invention]By this invention, they are regarding the place (outdoor - interior of a 
room) and a thing which can realize the moving terminal which can detect seamless position 
information on an accuracy target (high degree of accuracy - low precision), and does not 
moreover need to be specially conscious of the difference in a position detection method to an 
application program. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra wing l] It is a figure explaining the whole system of this invention. 

[Drawing 2] The hardware constitutions of the moving terminal used for this invention are 

shown. 

[Drawing 3] The operation which chooses one is explained from two or more position detection 
information. 

[Drawing 4] From two or more position detection information, the example of the estimation 
table for choosing one is shown. 

[Drawing 5] It is a figure which illustrates the concrete method for choosing one from two or 
more position detection information. 

[Drawing 6] The unified form example of position information is shown. 

[Drawing 7] The information about the detecting accuracy of position information is shown. 

[Description of Notations] 

1 Moving terminal 

2 User 

3 GPS Satellite 

4 Weak radio transmitters 

5 Infrared ID transmitter 

6 Position sensing device 

7 Format conversion apparatus 

8 Control device 

9 Memory storage 

10 Input/output device 

1 1 Cost = zero detecting positions 

12 Formal unification of position information 

13 Selection on a certain kind of standard 

14 Another position information acquisition 
14-1 The detecting position of cost >0 

14-2 Formal unification of position information 

15 Comparison 

16 Acquire one position information. 

17 Taking over to application 

18 Method 

19 Accuracy of a detecting position 

20 Cost of a detecting position 

21 Use propriety in a current position 

22 Position information 

23 Latitude 

24 Longitude 

25 Altitude 

26 Attribution information 

27 Accuracy 
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28 Cost 

29 Option item 

[Translation done.] 
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